Introduction

1
The signalling molecule nitric oxide (NO) has an important role in the regulation of many 2 body functions including muscle contractility, metabolism, neuronal activity and host 3 defence. NO is produced by NO synthases during the catalysis of L-arginine to L-citrulline 4 (NO synthases dependent) and due to ingestion of nitrate-rich foods via the reduction of 5 nitrate to nitrite (NO synthases independent). Increased NO availability may enhance oxygen 6 and nutrient delivery to active muscles and thereby lower the ATP cost of muscle force 7 production and improve the physiological responses related to endurance performance and 8 recovery (1, 2). The mechanisms responsible for these effects have mainly been linked to 9 improved muscle contractility, mitochondrial respiration and biogenesis, and the regulation of 10 tissue blood flow (3-5).
11
After ingestion of dietary nitrate, a reduction in the oxygen cost of submaximal exercise and 12 improved tolerance of high-intensity exercise has been consistently reported in recreationally 13 active adults with both acute and chronic supplementation (6-10). A decreased peak oxygen 14 uptake without any changes in exercise performance (11, 12) indicates increased energy 15 efficiency even at maximal aerobic workloads. Although studies in rodents have suggested 16 that 5 to 7 days of nitrate supplementation might improve blood flow and contractile function 17 predominantly in fast-twitch type II muscle fibers (13, 14) , factors which might in turn 18 increase performance in short-duration sprint exercise, the effect of nitrate supplementation 19 on repeated sprint performance after nitrate supplementation in humans was not found in a 20 recent study by Martin and colleagues (15).
21
While most previous studies have examined moderately trained subjects, some recent studies 22 have been carried out in highly trained athletes (16) (17) (18) (19) (20) . Studies on elite cyclists did not find 23 any changes in physiological responses or endurance performance using acute or chronic 24 4 supplementations of nitrate compared to placebo (16-18). In endurance-trained cross-country 1 skiers neither running economy nor endurance running performance were improved (19) , 2 whereas well-trained kayakers lowered the submaximal oxygen cost but did not improve 3 performance with acute nitrate supplementation (20) . Overall, the available evidence 4 indicates that male athletes with a VO2max of ≥70 mL·kg -1 ·min -1 are unlikely to benefit from 5 nitrate supplementation in their specialist discipline (2).
6
Elite endurance athletes are well adapted to their specialist sport event and performance endurance-trained athletes may be due to higher baseline levels of NO (21, 22 
20
All preliminary testing and subsequent main trials were performed during the cross-country the EDTA-plasma were tested before and between the various tests. 
Results
13
At the two 5-min submaximal exercise bouts (10 and 14 km•h -1 ), exercise intensity
14
(expressed as percentage of VO2max), steady-state VO2, respiratory exchange ratio, 15 ventilation, heart rate and blood lactate concentration did not differ between the three 16 experimental conditions (Table 1 ). There were no significant differences in 5-km time-trial and nitrate, and nitrate alone supplementation on nitrite levels were non-significant 22 throughout the study ( Figure 1B ). 
17
There is no previous reported data concerning NO ergogenic effects in the current study could not be explained by elevated baseline levels of unlikely that the lack of ergogenic effect found in the current study was caused by depletion 10 of nitrite following the test battery executed before the time-trials.
11
Neither steady-state oxygen cost, respiratory exchange ratio, ventilation, heart rate nor blood athletes require further examination.
19
A novelty of the current study was that we examined the effects of acute L-arginine and and contractile function of type II muscle fibers (13, 14) . However, these previous studies 
Conclusions
15
Compared to placebo, greater nitric oxide availability was induced both by acute 
